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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gas sensor for detecting the amount 
of hydrogen without being affected by the influence of vapor under environment 
where hydrogen and the vapor coexist. 

SOLUTION: The gas sensor comprises a first reference element 2a where a first 
thermistor 7a is sealed into a first nonporous case 11b with dry air; a first 
detection element 1a where the second thermistor 7a is put into a first 
perforated case 1 1 a; a second reference element 2b where the third thermistor 
7b that has nearly the same temperature - resistance characteristics and 
different moisture absorption characteristics as compared with the first 
thermistor 7a is sealed into the second nonporous case 11b nearly in the same 
shape as the first nonporous case 1 1b; and a second detection element 1b 
where the fourth thermistor 7b is put into a perforated case 11a nearly in the 
same shape as the first perforated case 1 1 a. A first bridge circuit comprises the 
first reference element 2a and the first detection element 1a, a second bridge 
circuit comprises the second reference element 2b and the second detection 
element 1b, and hydrogen concentration is obtained from the differential output 
of the bridge circuits. 
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H# I K < v^il t i o tV x 5. 

[ 0 O 2 9 ] 

2fclw^fX-fe ^-^coS&f^KoV>T^!fli-5 0 HI 8 fcia'v^T* 1 «>fcttl*^l a 'JJ JitfJS 1 co 
#flS3I^F 2 a Cli, Hfill JiJl-^ 1 co@^:1g{n[ 2 9 fSfiKSJitV y y ^BE&&7#j£ 
b-CV\S. 2 co^ffi*^ i b *3 -J: 2 co#HS|ff ^ 2 b t h *: ti?n&m\z.m 2 

©i£ffiS3 OiSSIJhX7"H 5/ i?m&&Mffc IT^5„ .Sg 1 , fll 2 co BJfiR 2 9 , 
3 0 {±15 0 Q \ 1 / 2 Wco t) 00 ^ ^ fc „ Po^ 'JI y 5? El 8S lr }± m * « JE 8 V© tt^mjg 

3 l'^ttats'nrv^s. 

[ 0 0 3 0] 

ll> f2H)ttlll?la, 1 b *5 i tf* 1 . m 2 CO#RB»*^ 2 a , 2 b (OMffiSffi, "f 40 

ft *3 ^ y y v 5 fcb ^ co ft JEE iW^^nny^a - ^3 2 A AJ}l,5„ •^-Y^nn^fa. 

^ 3 2 14, ^r-Y M3ayif a -?3 2 (r^^^^fcpc ^ y — 3 3 ffi tf $ tb t x - * 

[ 0 O 3 1 ] 

0 1(a) » (b ) IZ&^X&femtf Xt±tf a 17 \ZLWLtf1t7 -i >V $ — 1 8 Sr ii o 

til v »2 ©iHilS 1 3 a ,1 3 b tSI5„ 11, |2 <OWt\&m=f- l a ," l'b.fc|±t-*L 
^ix7L 12 ^ S3: 6> T ^ 5 <D "C % ' & & i4?Ll 2 iloti 3 7,^ 7 a , 

7.b tas. 7 a , - 7.bK:H:«ISE*«flEti, — SaflCiriPfKlSJfCV^5a«, ft ^ W 

if x «f.te*-*^»7Ki!!Eft***>5 t v. co » anc j& Dtt^w^ xonaegitar^^b 9 sftas* 
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la, i b <o <° t u x m z a 9 n a ^ tr ^ — ^ 3 2 i^a^s hs, 

[ 0 0 3 2 1 

m 3 t> if 9 "» |i; 12 O «t flR & ^ 2 a , 2 b t » JL ri 5 ft'- <■ ft'tft W # * tf* f- - $ X 9 1 
a, 7 b \Z. {4PJ £> ft V^. f otl 1 « l2©#ii ; F2 a, 2 bOM*lEI4»Sai5^ 

fci t> ^fls-f-s ^-t-ttft <-^^* v^rtffloaaEtjecfcwjEia* u«'rt '5, 

2a, 2 b <n ffii%mm\±tfxt y j 9-ftu<»um'r '--9 tvxms <D-?j 9 uzy -y 

\? =u — 9 3 2!CA^§^5. T-f 9 n a 2 ii ± IB <D « J£ fff £ £ , 

[ 0 0 3 3 ] 10 

«pfc:> t!)-33 teE« llf - * liHT©i 5 UH£/££;h,5„ 

[ 0 0 3 4 ] 

3B*&H9 (a) ; (b) t*t„ 0 9 (a ) tt£ 1 <D.tft.Wj(fT- 1 a W <o 16 » Hi A. «r. * «• 
fc t> <o X & !9 , tttt ^tt(^mi^^aj*^l a©SSlJEt»l(0ti* 
2 a WW«S*BE©iSi-ftfc>>l6tlitti A Sr* U d V 1 -C^i"o ::?d V 1 lit^ b a 
yifa-r? 3 2rtt?#W«l«ffia»bSISrao-C*«>fc.'Sfl ©'#88*^2 a ©HJAttttfc 
ffl^f^*«fcJ:fei", JBHaaSrSi-.^ifcftSfcfeSfeftttJAttlBlotftffisff^l a 
JgfltJE fc bfcffl A I- ft It5. m 9 (a) d»feS6»aj* d V l tt**»«K:ifc«!L-C*# 20 
<45:k*l3i»5,H«SH9. ( b ) {± f£ 2 © & M * ^ 1 b M <r> Hn * & £E # + 5 S » 
ajA^*6fct o-C'r <Oi»ffi^d V 2l>*iftgl;ttMLX^:t< 
[ 0 0 3 5 ] 

HI 9 (a) , (b) ©ffi»ft-*E»H«tf^§}i5± 5 tl^SiS, SH 8U 7* - * £ M 

%) t mmm t) d v (m v) oBB«ttv -jftt, 

[ 0 0 3 6 ] 

[» 1 ] 

dV=ax 3 +bx 2 +cx+d 

30 

[ 0 0 3 7 ] 

© 3 ftjg^ttt: i: #';<?*' fc. 
[ 0 0 3 8 ] 

(mi) tS<5V>t, H9 (a)-\ (b) d»fe36»m*dVl, d V 2 3r * *t -fix* * »' 
S x ( % ) *5 »t 5 H » t U T * f t U T <o £ 5 £ ft o . 
[0 0 3 9 ] 
[»2] 

dV1=0. 46x 3 -1. 88x 2 +8. 455x-96. 6 

[ 0 0 4 0 ] 40 
[* 3 ] 

dV2 = 0. 875x 3 -3. 3125x 2 +14. 008x + 109. 29 

[ 0 0 4 1 ] 

£ £ *5 It 3 ^ 7 * — * a , b , c, d <0*Sl-tt^/h — ftfeSr^V^fc. 

[ 0 0 4 2 ] 

(#2), (ifc3) t '<? 9 -9 a , b , c, d <D ft ifi ft 2 K M ft o T *5 D , 

ft 5. H tbi±0 2 Of - 5 ^ ^ © 3 -r > y^i8©||ia5 

[ 0 0 4 3 ] 50 
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& ^'SS^C + til £: ^fli £ -It fc B# <D M * O^!J2/v>lHlSSw^tbttS^i5r*&-5 0 |r 
810 ( a ) s (b) t*t. 0.10, (a) (4 % 1 <£> t£ fcB * 1 a M <D £ ft ffi * * * fc 
.fe Otfc >9 , Stttffi^SS ( ttMJtt? l o 0 % £ 1 i t T ) Sr. ift ftfi ^ ft Eti # d 
VI 3: i% EH 10 ( a ) J; !? , JSttffi* d V l lilSlritMlT^t < 45; "t 

5. B8KH10 ( b ) am 2 <D&mm=F- 2 b woissba* sr**.fc & ©-e. nam* d 
v 2 t> a s t it m v x * t < -4 5 o 

I 0 O 4 4 ] 

r tt 6> <o m AM: I**S©H«fg $ *i 5 <fc 5 ICS 7L 5 ^Sll ?* - * Srl^ JWtttWUfc 
H#c t> Bvv; t # /5» o 0 t^b^iSy (it) t ^ttffl^ 

dV'CmV) ©Hffft, (f 4) ff)3ft*S^TStr t^T-Sfc. 10 

[ 0 0 4 5 ] 

[ft 4 ] 

dV=ey 3 +fy 2 +gy+h 

[ 0 0 4 6 J 

(t4) <S^T . 0 1 0 ( a ) , ( b ) d V 1 , d V 2 Sr^iifftSS 

yt*Jlt5fflftiLT*tfc (»5) (K6). OiJtftS. 
[ 0 0 4 7 ] 
[ft 5 ] 

dV1=10. 921y 3 -53. 35y 2 +40. 317y-96. 6 20 

[ 0 O 4 8 ] 
[ ft 6 ] 

dV2=65. 498y 3 -119. 18y 2 +73. 201y+109. 29 

[ 0 O 4 9 ] 

rr-X? (ft5) % (ft 6 ) tC*J it £X 7 * —9 e , f, g, hORtKttft/MJIISiffl 

V^fc 0 (ft 5) » (ft 6 ) £r tfc fe-f- -5 i 9 * — 9 e , f , g> h <T> ffi 2$ *B 2 |c ft ft o T 

*5 D , HtTISj8^S45 - i #j?a>5. ijittf-— 5 x <D a - =r A ^ 7 m 8»| 

.asm £ 5 *^»s^ttwii^igst5 fc * t mm sns. 30 

[ 0 0 5 0 ] 

T ( 4 % £*T) . tfft tt*vKf ft b ft V>. ..*SS1o»»T(4S4 t*t*»R»0»^f ft 

5 2%t-?^iilij|SlRtlfc. *3R«t**traS«t'f S-frfc.. 
B^roMfttfJA d V 1 v d V 2 tt, « J* 3Sft[«t>.l!: Ufc^P^li}^ i / 

6 bfcB#w tti^j ©sr-c* §n5 it *nm\z £ 5 fl*» L fc.. -i-fc fe *> * * # 2.%a**t? 

T**Six5:t {-ft -5. 
[ 0 O 5 1 ] 

tto-c**«©J)5Sft<)'j:**!!J#<Et5ifpo8Bi)iAdVli,.-|Ri: (ftl) t (ft 40 
4) <ofp, t*J3*>KT© (*7). if*Sftfi-. 

[O O 5 2] 
[ft 7 ] 

d V = ax 3 + bx 2 + cx + ey 3 + fy 2 + gy + d 

[ 0 0 5 3] 

iJv± 5 81Sf5tK**iSffftLfc^©ajA#tt (ftl) t, 

£tS^3#tt (JU) tt&iz:&8ft i LttoXi^: .fc^fcj^ofc. ft*J (ftl) feiot (ft 
4) l£.»'tf hlix = 0, y = 0. :' (Kflk'SAf) -©ia*T?fc5 fcA, *Rfti£^ 

tV^t^t, (ft 7 ) T'!4 d Srft*«: Ufc. 50 
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[ 0 0 5 4 ] 

&±ti*b. *3|»ffl A'd.V'-l d'.V — Jftjfctt (ft 7 ) dvfe &co J: 5 'fc'.* 5 . 
[ 0 0 5 5 ] 
[»8 ] 

dV1=0. 46x 3 -1. 88x 2 +8. 455x 

+ 10. 921y 3 -53. 35y 2 + 40. 317y-96. 6 

[ 0 0 5 6 ] 

[f 9] 10 

dV2 =0. 875x 3 -3. 31 25x 2 +14. 008x 

+ 65. 498y 3 -119. 1 8y 2 + 73. 201 y+ 1 09. 29 

[ 0 0 5 7 ] 

(ft 8 ) \ (ft 9 ) > b W h frta dvi, d v 2 r*2v^te****i«* % Mi 

•? s ■ * d v i , av2<DMn&mmm2ifab>kiibh}%?> fc«>, wss&asE 

fcPtcofi? ( x , y ) I*t*4 U*65; t # t? # L (ft 8 ) 

. (ft 9) lifc t.t S ft*!l*4©'ifJ:.E«) tt.-jRflll.ff|.; 
t5. 20 
[ 0 0 5 8 ] 

f Ct> EUTti^SiiffelrfflVKx, y =£: # 3 .c t 3. M 3£ L J: 5 , 

HJ-t-S'*'»«ft-tiStt 2 %4©-C» x COffiffltf: O ~ 2 %, .ffl'flEI±*i».a«Tf 0-10 0 % 
4otJt«Iif*4lfyliO~l v « o X £ ft © ft flt (6 H rt 18 £ L TT #.«: * ft ft tf £ 

[ 0 0 5 9 ] 

Jfcfc-bfEx, y©glrtt> Jf^tyftLt©[llA^jSI6*Sti?)5. * IS IK ft » tt If tt 
x, y > t> 0 . oi.Hfc.':JiR:±!) 4 **lltli.o. oi : « v i»sj.ttino^s 
m~cmt) Sr»S i t *tf.# 5. C co*S*, **«^$5Hcoo~2%lc*tUTt± 200^# 
> SStSB lc» Lt i± 1 0 0 ^#co#«'J Srtr 9 n t tcfc 5 „ * *> £-3? ffi Sr '* *> ± £ < L 30 
tf £JlTK:3*'*S3S©fl-3itH:*JV^-r»^ii**#<-ft*OTf^ft< it 1 OO^^ft 

jjts t? fe 5 o tw * ttt's t mm i* -t a* 5 h <o co it * mm » & a* 9 1-^ » js 

.*tt*S'li3!ti3ftS^r'«tt!i« 3fi 91 # £> W tft W T H: 38 J:* 10 0 a^fe 2 0 0 ^#m«;5S 

[ 0 0 6 0 ] 

-hi£ Ufc £ 5 x (%) © tSH « 0 ~ 2 % £ 0 . 0 1%, *B*f«* (it 

) y col&ffl » 0 ~ 1 -r*&mm * 0 . 0 1 ilfe^t, t ft © $5 IS K fcWC , £ x , y co 
£ S^fttH* d V l , d V 2 <oVr%m («T d V 1 c „ d V 2 c fc *■■*-) £ 

(ft8)\ (ft 9 ) '• £ *) *ft 5. t> *» x = 0 \ y = 0 co t .$ CO d V 1 c t d V 2 c 

x = 0 . 0 1, y = 0©iJOdVl cHV2c, x = O . 0 2 v y = O © i J O d V 40 
1 c t d V 2 c t ^ 5 J: 5 frMVz ( x , y ) ©fitSrttA L d V 1 c\ d V 2 c ©ft***' 
So ^©gSli*,!: ttfe^^Dfe^ ^ y-3 3 CEt tt*3<, *SlCJgitli2 0 
0 X 1 0 0 = 2 0, 0 0 0a©dVl c i d V 2 c CO If J? 2£ * * ^ IS fg $ ft "C ^ £ „ K± 
c0i5lwbT^^^X^^»P#(Cfcf>^Cft«jE7 i '-^&|B®i-S () 

[ 0 0 6 1 ] 

^lc^^*^^Sr»i#§*fc^coff^*^S:^^ dVl, d 

V 2 col^SlHiS (KT d V lm, d V 2 m t *-T) » ^ 6> ft 5 CO Tf t ft b ± IS ft If g fg 
*Si»Jt#BLt»:.*i2«t5dv:ic, dV2c*4i5 ( x , y ) Sr*ft5„ r 
ftb^S (ft8) , (ft9) -e*Sft* 2 5E»SC 3 **S*©jfi©A¥.t 4 *» , 7jc*gg, ft 
SSr*«)3r ii5-C#5„ 50 
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[ O 0 6 2 1 

V 1 v d V 2 £ x -;y.5FffiK#jj: S* % ffiflg ( d V 1 mV d V 2 m) t MM ( d V 1 c % 
d V 2 c ) ■ ©K«i»*/hfc4 5ia*^i3-B:Sr3B*ii-*vji J: w 0 x - y spffi±co 2.jfttMo3ffi 
St r f * =f^ * ©'jea-fc J; 9 (Si o) f^iiS, 

[ 0 0 6 3 ] 
[» 1 ol 

r = { (dV 1 m -dV1 c) 2 + (dV2m -dv2c) 2 } 0 3 

10 

1 0 0 6 4 ] 

mwm. t w- a- tt 10 ) uui«#cft a, Jt^i-s ^ t t i 9 .r©***a$' 

*«>£>;h,3# y (ifc 10 ). ;tt Zl* -^sp^fi't v» o'-jt WK # iKSt, © If3¥ 3: 2 0 , 00 

0 m© d v i c » d v 2 c km it mn-r z © i±-^^ n = v tr — > 3 2 »r t o -c as 

[ 0 0 6 5 ] 

(*1'0.) «)'*/h*'ifc'*t-f« ff'lt.-r'**btt ¥^ffiSrff St5 t £ Ji^F^-CifcS. S fe'fc - 

, 16 © 16' *Ht'Sr**i>tLHr + 5 ^SI44V\ « o.T E« r fc: ft fo 3 i5*'*!l 9 

^-^ptUTv (til) t 5 *«4iW»«||CA»e>*.5S:Sr%3|g Lfc. 20 
[ 0 0 6 6 ] 

I* 1 1 1 

p= I dV1m-dV1c I + I dV2m-dV2c | 

[ 0 0 6 7 ] 

:»Siaotp©f/>fi5:#5dVl c> dV2c44t5.(x, y) £ # J6 3 r £ flS 
t?# 3 o w © J: 5 ic It i v^fcfUtttfS^Sl-ft 9 St*3««m Jb» m^Tli 

-fe ^©JS^ttfiJ: SrEI 3 r. t # T?£ 3,, 
[ 0 0 6 8 ] 30 

fc#feJi5'dV.lm, d V 2m#AA £ 3 £ ». ( ifc 1 1 ) ©H-^L-SrfrVzk^fSS, 1£ 
Sr Ui 2) 1" 3 J: 5t4otV^j 0 
[ 0 0 6 9 ] 

r « ± $ -fr fc B# c> tt} \z o V> til 1(a) , ( b ) £/8 V> 

tRfltS. .5SRttj9*t«*#*!l 4 0 %©ffl«tfc«flt©**Sr 0 %-»• 0 . 4 %-» 0.8% 
-» 1 . 6 % -»■ o . 8 % -> 0 . 4 % -»■ 0 % ay m i- 9 m x- X M L- fc i: # © # * ± y f- co aj 7^ 

( x . y ) £ # © fc 0 
[ 0 0 7 O ] 

■jf * ± yv- <r>mt)i&&*m 1 1 ( a ) K^-r. . «H»n£o&ii«n (so t?, io^t 40 
*> e o t izfcmmm&V} 9 v & m & ± 9 # .e>*ifcn»ia 

A d V 1 m » d V 2m^ i t>±ISft^^"feiC^-^V">"Cft#L-fc.7X^l^A (%) "(? & 3 „ 0 1 

1 ( a ) £ o % 7km&&v>mw\zM vjfx-t ytiijssit i < mtnn'iEte lt* 9 , -to 

[ 0 0 7 1] 

*teaftHJA©iB*SrH 1 1 (b) tc^-t- 0 «ttttjai3t©'SiiS»|Hl -e, «a(±tiM 

ist-it t fcM^m^^ ©*»a«^a«[-c*> 5 „ mil ( b ) ± 9 v tt^fg t^aift 

©SJStt^^-fe vf-iB«i«?©aEftSr!8s < i: 5 % ^-^aTTfc 9 \ J: 5 50 
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1 1 (a ) tc^ L fc ± 5 8!l 5e * tK * 3& ft a* :*: # < ^ft l/tcir t> *=> fc> fe> i* , Sft HJ t) 
tUTttttft-tta* ft < . 7fc*MKI£fP$ft1*K»ft £ < Sft SrJgiJS LtV^5 0 
[ O 0 7 2 ] 

*«rfca**i'e>jfc U: ft o 0 

[ 0 0 7 3 ] 

ft 33 , # X ir is ■f frh (O iB. ft m tS Ji , H 1 s i2©#f#f 2 a, 2b»f-U^?a 

, 7 b , W*** &*t;fciaft i 9 fc UTV^S. 

[ 0 0 7 4 ] 10 

#c * n jit co m <o is * ± yf- tzMwmm ^ * t. a *3 <t t>* g ft * -t y-u-mTj 

co Wail? £r w] 5 y 7 h 9 ^ T ( H T^ -f ^/u — ^ yfcv^p) <d ^gfr tf> > — S b# H3 f |J 9 & 

± u 7km»mtkm %n ^ m-k^^^^xnm-r „ m 1 2 ^ y&^-t- 0 

ft is r; © f- ^ yi>- ^ y MM a y x x a mb ft* y 7 h * a r <o - «5ic*£&Ti:;h.TV*5. 

[ 0 0 7 5 ] 

y v /v- — ^ v<DfiJt)3i^.^^tij; t) @ 1 2 It- y iv -f yfc^+yyLT< 5 i, £ i* 
^f-<D7jc*jgft m^fit SrfS^iitp ( s i ) . H6 tsi-fc± ; 5 fcMS 

» ^ ^ a 1 1± a» « © ^ ^ v * * k it r * * at & sr ft ai u t a .© t? » £t 

■*.^*»S*»Srl«?fc*l3t-f-5 ( S 2 ) . t> Uif©W*.t>IS.3e*S:«*.TV^ftWtttf % .*fl?4 
^y-f ^yu — ^i'fcfcWl-*. (S2Cno) „ UE ^ ffi EJ. _b W til Is tf* 1 o T? fe ft tf ( S 2 
©yes) „ iS*>U:j^ls|-*msr^ihi-5 ± 5 C8lftit5 . * # 1$ l£ ti EI 6 © *fc «■ * ifi 3/* ' 
rAffentf^ jSWf # 5 2 £ H C (S3) , tft5 8rtfcihfc*SI: 

.*^5fcW«c.-f-5 fc*li^:^;W6 0 Sr^ib-f5 (S4) t t' t> % o *H Sr^si 6> * . 

Sfcfttf «S5 9SrSat3 ( S 5 ) .' tO« ( **iii75^fc'ONtir ( S 6 ) 

y ^ zs-Ar — ?-yiz9Lffei-& m * 4 — \±tK mm ti -? =7 ?K J; *) *8 f|- « ft Sr S ^ 

[ 0 0 7 6 ] 

frf t — 3e«na]tt« ^ ii^ic i d 7X*^«, tit. &mtkm 5 «-^i^:ov^TEBJ-t-5 

o. H l .3 ft-t ^fof- y yu — ^ v Sr^1-„ ^-fy^-fyctioa^f l@i 3 <z> 
t^/w-f y£i?tvytt< 5tf f > #^-tr ^f-OzK^Jftftai^ttSrSg^jitf (S 
7) . ?>ct**^Hl 0 2rtCS(tfc^^tyttoV^i4, lRlB#»=ISft, fi.ftfcb#&sr 
*3i* ( S 8 ) , Sft % taftSr />f ^/V'-^X*s#fig-t-5 ( S 9 ) . 

vif©**Jftftai*#8Ejfett: 2 %) .«r«*.fca»5A»Sr«ift*IS-r5 ( 

s 1 0 ) o t> Uif<oa^ tfE^MSriS^-CV^ft itixtf \ y y^v— y|:j||t 

5 (S10CT?no) o f^ff-c tiiatg^^ic»# $ tttc*#^sg 102 ftcS4 
osS> iaft 7* — ?ii73y$Jiy 7 h >7 ^ r gg-t- 0 x73y$j»y7> jfiriit 
ItKcfcig, a ft 9* — ^ SrSir, '**SSIB 1 0 2 ^3. — if — co|g^tt5r t Lfcft 40 
SftSSftKift 5 i5Ci7 = ^&«9Hi-5. 
[ 0 0 7 7 ] 

— * > KSfltW-h©*iSSftai7J*Slot?fefcnfi (SI 0 CO y e s) , ffi 
ft.#Jhi"«-J:-5' K'«#Pi-«. A*6tJt<:fi, * fl^ft^l © iSWr # Sr » C (Sll) ,1 

l*IiUBftl/-(s 1 2) 7X*«i^©*^ MU^- fc*n •Sr S fc * £ ^ $g |g £ jg ft -f 
S ( s 1 3 ) o ^tcom. 7km Mil 7 7 ■? Z O N U X (S-l 4)' y/i'-f yttff 

s o * w v ^ - ^ v -ctt 7X » m n 7 7 ^ c i d b » m m z ft ^ k » it -r 5 <t 0 ^ xf^^ 

*fPi-S. «Jb0>ffl#P»«*«rff 5 ' i J: t> , B^l- > ^ f 1 A ^ g ft 6> * & 
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m-e 15. 

[ 0 O 7 8 ] 
[ 0 0 7 9 ] 

1 . tl©f-5 7 a jSl^gi t kfclg 1 © & ?L -7" ;* 1 l bli'tHBLfcll © 

2 a t , £ 2 ■ © U" — S X * 7 a ft H 1 ©t?L^-^ 1 1 a KlXtlft: 9 1 CDfctffl* 

i a . t , % i ot- 5 x 9 7 a t urn - i&fow.m&&mm eT©s#t4©>/5s lift s m 

3 ©1h — $ * ^ 7 bSrfl CO *e 31 — x i l b i B& |R| VBVKDm 2 © *8 )'L -jr — X 11 b 

M £S ^( £ £ Km m Lfcl20#ii^2b i,''S : 4P 5> t> 7 b ft iff IB 15 1 CD * 
?L^ — * 11 a i: I&Ir] CtI?^© H 2C0^?L<>--^1 1 a Aixfc 2 <DWimm? lb 'ft ^ 10 
U> » 1 WW,*^^ a frJU 1 <0&mm* 1 a SrfflV^tl l W/ y y ^IslSSftlf J&L, .£ 
2©#lif2 b fc ST 2 ©^ffi*-?- 1 b ftffl^Tjg 2 ©"Ay y 5? H 5& ft * A L „ rjl&l 
1 » » 2 oy y y 5^0 8 ft 111 A ^ & if'^ » Jt 1 1 ftft't W A t.i i b t v» 5 . ,t. 
ft fc> *> Rfittt©»4 5 r. II ©t&ttJ Jfc^ 1 a , 1 bOv^rt KIJ^ 7k* £7k*« 
• bfci-&t*fc\ ^:?j©tfcffl*^l a, 1 b ~.© ©K»filiMft - 5 X * 

7 a , 7 b ■Jfi^W&ifclftjiS^fc o "C < 5 COT*, i CO ^ ^ P> 7jC^g ^ <£> ^ $ ft H SI &5 § 

5 ^ t ft < * ig a ft «t ffl 1- 5 c i* tJ5 «r m x* h s . 

[0 O 8 0] 

2. t-^^7a, 7 b ©Jg4fc#»fc S ©tt- 5 * ^ 7 a , 7 b ft 3* h % *. 
i£ co SJ © IE ^ © ril^itWtS co-e, Mttf ISSr#ffllc*5V>t 2 0%©SSrK 20 

\TZ> k^-%X? 7 a , 7bO*I*ttl.. 44® ( 1 . . 2 © H JR ) fc .ft 9 , * (O # # < 
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